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© Method of and apparatus for recording image. 



• © A method of and an apparatus foe recording an 
image. The method of recording an image while a 
CM plurality of long recording sheets are selectively be- 
ting fed to a recording section, comprising the steps 
g^of specifying a desired one of the plurality of record- 
ing sheets; and locating the leading edge of the 
W desired one at a ready state at a position which is 
(Yj downstream with respect to a recording position of 
CO the recording section in the direction in which the 
^■recording sheet is fed. The apparatus is arranged 
O such that image recording is performed in accor- 
^ dance with image information while a recording 
iy sheet unwound from one of first and second sheet 
rolls is being fed to a recording section including a 
receding head. One of the first and second recording 



sheets is set to a predetermined position in the 
recording section, after recording onto the recording 
sheet is completed. 




FIG. I 
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Method of and Apparatus for Recording Image 



BACKGROUND OF THE INVENTION 

Held of the Invention 

The present invention relates to a method of 
and an apparatus for selectively recording an im- 
age on a plurality of long recording sheets and. 
more particularly, to a recording method and a 
recording apparatus which can be applied to fac- 
simile devices, electronic typewriters, printers, or 
the like. 



In a case where one of the two incorporated 
sheet rolls is frequently employed, each time the 
recording of information received as one commu- 
nication unit starts or terminates, the leading edge 

5 of the more frequently used recording sheet must 
be moved back and forth between the recording 
section and the ready position at which the leading 
edge is located in preparation for the succeeding 
recording. This is an unnecessary motion and may 

w lead to the occurrence of jamming when the lead- 
ing edge of the recording sheet enters the record- 
ing section. 



Related Background Art 

A double-roll type of apparatus has heretofore 
been known as a typical example of a recording 
apparatus incorporating a plurality of recording 
sheets. The double-roll apparatus is provided with 
two rolls of long recording sheets. 

An advantage of this recording apparatus is 
that, since recording sheets of different sizes can 
be incorporated therein, received image information 
can be selectively recorded on recording sheets in 
accordance with desired sheet size. The recording 
apparatus has another advantage in that it is possi- 
ble to increase its recording capacity by incorporat- 
ing a plurality of recording sheets of the same size. 

In order to selectively feed the recording 
sheets to a recording section in accordance with 
received image information, this conventional 
double-roll type of recording apparatus has an ar- 
rangement in which, after information correspond- 
ing to one communication unit has been recorded, 
each leading edge of the recording sheets is 
moved back to a ready position that is upstream 
with respect to the print position of the recording 
section in the direction of feed of the sheets, in 
preparation for the succeeding recording. 

Therefore, when the information received as 
one communication unit has been recorded, a plat- 
en roller and a recording head which constitute in 
combination the recording section are pressed in 
direct contact with each other for a long period, 
until the succeeding recording starts. As a result, 
the platen roller and the recording head may stick 
to each other due to variations in temperature or 
humidity within the recording apparatus. If the plat- 
en roller is rotated in this state, the recording head 
may be damaged or the platen roller may be 
deformed. 



75 SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a method of recording an image in 
which the operation thereof is improved, and an 

20 apparatus for carrying out the same. 

It is another object of the present invention to 
provide a method of recording an image which 
does not need to cause unwanted motions of a 
recording sheet, and an apparatus for carrying out 

25 the same. 

It is another object of the present invention to 
provide a method of recording an image which 
reduces the time required for recording, and an 
apparatus for carrying out the same. 

30 It is another object of the present invention to 
provide a method of efficiently recording an image, 
employing a plurality of long recording sheets, and 
an apparatus for carrying out the same. 

It is another object of the present invention to 

35 provide a method of recording an image which 
increases the durability of a recording section, and 
an apparatus for carrying out the same. 

It is another object of the present invention to 
provide a method of recording an image in which, 

40 since one recording sheet of a plurality of incor- 
porated recording sheet rolls is always inserted into 
a recording section at the time of start of recording, 
recording can immediately be performed and the 
likelihood of jamming of the recording sheet is 

45 reduced as well as the life time of the recording 
head can be improved. 

It is the other object of the present invention to 
provide a method of recording an image in which, 
since the size of the recording sheet is changed, if 

so necessary, during a predetermined period from a 
determination of the size of the image received 
from a remote station to a decision on the commu- 
nication conditions required, it is possible to al- 
locate sufficient time for sheet change, and an 
apparatus for carrying out the same. 
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To these ends, the present invention provides 
a method of and an apparatus for recording an 
image. The method of recording an image while a 
plurality of long recording sheets are selectively 
being fed to a recording section, comprising the 
steps of specifying a desired one of the plurality of 
recording sheets; and locating the leading edge of 
the desired one at a ready state at a position which 
is downstream with respect to a recording position 
of the recording section in the direction in which 
the recording sheet is fed. The apparatus is ar- 
ranged such that image recording is performed in 
accordance with image information while a record- 
ing sheet unwound from one of first and second 
sheet rolls is being fed to a recording section 
including a recoding head. One of the first and 
second recording sheets is set to a predetermined 
position in the recording section, after recording 
onto the recording sheet is completed. 

Further objects, features and advantages of the 
present invention will become apparent from the 
following description of preferred embodiments of 
the present invention with reference to the accom- 
panying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagrammatic, perspective view of 
a first preferred embodiment of the present inven- 
tion and illustrates a state wherein a second cover 
B is disengaged from a first cover A; 

Fig. 2 is a cross-section of the first preferred 
embodiment shown in Fig. 1; 

Fig. 3 is a cross-section of the first preferred 
embodiment and illustrates a state wherein the 
second cover B is engaged with the first cover A; 

Fig. 4 is a flow chart of the operation of the 
first preferred embodiment; 

Figs. 5A. 5B, and 5C are schematic illustra- 
tions of the feed of recording sheets in accordance 
with the present invention; 

Figs. 6A and 6B are timing charts of the 
operation of each member during a recording op- 
eration in accordance with the present invention; 

Fig. 7 is a block diagram' of the arrangement 
of the drive system control used in the invention; 

Fig. 8 is a flow chart of another example of 
the operation of the first preferred embodiment; 

Fig. 9 is a flow chart of still another example 
of the operation of the first preferred embodiment; 

Fig. 10 is a timing chart of the operation of a 
w second preferred embodiment of the present inven- 

tion; 

Fig. 11 is a cross section of the second 
* embodiment of the present invention and illustrates 

the manner of incorporating a plurality of recording 
sheets therein; 



Fig. 12 is a flow chart of the manual cutting 
operation which is performed in each preferred 
embodiments of the present invention; 

Fig. 13 is a flow chart of the recording op- 
5 eration which is performed in each preferred em- 
bodiments of the present invention; 

Fig. 14 is a block diagram of an image 
communication apparatus constituting a third pre- 
ferred embodiment of the present invention; 
'o Fig. 15 is a schematic illustration of the 

recording section of the apparatus shown in Fig. 
14; 

Fig. 16 is a flow chart of one example of the 
procedure of sheet change which is performed in 
T5 the third embodiment; and 

Fig. 17 is a flow chart of another example of 
the procedure of sheet change which is performed 
in the third embodiment. 

20 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Preferred embodiments of the present inven- 

25 tion will be described below with reference to the 
accompanying drawings. 

In a first preferred embodiment which will be 
described below, when recording on a first or sec- 
ond recording sheet is completed, one of them is 

30 automatically positioned at a predetermined loca- 
tion between a platen and a recording head. Ac- 
cordingly, the platen and the recording head are 
not pressed in direct contact with each other for a 
long period of time. In addition, since the one of 

35 the two recording sheets which has the higher 
frequency of use is always maintained in a ready 
state, it is possible to instantaneously start record- 
ing on that recording sheet, thereby enabling the 
elimination of any unnecessary motion of the re- 

ao cording sheets. 

The following is a description of a double-roll 
type of facsimile device incorporating the first pre- 
ferred embodiment. 

Fig. 1 is a diagrammatic, perspective view of 

45 the first preferred embodiment of the present in- 
vention and illustrates a state wherein a second 
cover B is disengaged from a first cover A. Fig. 2 
is a cross-section of the first preferred embodiment 
shown in Fig. 1, and Rg. 3 is a cross-section of the 

so first preferred embodiment and illustrates a state 
wherein the second cover B is engaged with the 
first cover A. 

Referring to Figs. 1 to 3. the second cover B, 
serving as a lid member, is pivotaliy supported by 

55 shafts 1 attached to the first cover A, constituting 
the body of a facsimile device. The second cover B 
is adapted to be opened and closed by rotating 
about the shafts 1. Each of the shafts 1. serving as 
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the axis of rotation of the cover B, is provided with 
a spring 2, and the covers A and B have pairs of 
hooks 3a and 3b at their open ends, respectively. 
The hooks 3a and 3b are adapted to engage with 
each other. When the hooks 3a are disengaged 
from the hooks 3b, the second cover B is released 
from the first cover A by the urging force of the 
springs 2. 

The first cover A includes a pair of drop-in roll 
holders 6 and 7 which are disposed parallel to 
each other, and different sizes of sheet rolls 4a and 
5a of long recording sheets 4 and 5 can be sepa- 
rately stored in the roll holders 6 and 7. The 
recording sheets 4 and 5 stored in the roll holders 
6 and 7 can be selectively fed to the recording 
section 8 in response to a selection signal from a 
control unit which will be described later with refer- 
ence to Figs. 4 and 7. In the recording section 8, a 
desired image is recorded on the thus-fed record- 
ing sheet. Subsequently, the recorded sheet is cut 
along the trailing edge of the recorded image by a 
cutter 9 disposed on the first cover A. The cut 
sheet is discharged from the facsimile device by a 
pair of discharge rollers 10. 

The aforementioned recording section 8 in- 
cludes a platen roller 8a which operates so as to 
feed one of the recording sheets 4 and 5 at a 
constant speed and a line-type recording head 8b 
(such as a thermal head having heating elements) 
which is arranged to press the recording sheet 4 or 
5, constituted by a heat-sensitive sheet against the 
platen roller 8a to heat the recording sheet in 
accordance with image information. The platen roll- 
er 8a is disposed on the first cover A while the 
recording head 8b is disposed on the second cover 
B. When the covers A and B are engaged with 
each other, the recording head 8b is pressed into 
contact with the platen roller 8a by the force of a 
pressure spring 8c attached to the rear of the 
recording head 8b. 

The recording sheets 4 and 5 are fed to the 
recording section 8 by pairs of feed rollers 1 1 and 
14, respectively. The pair of feed rollers 11 feed 
the recording sheet 4 which is accommodated in 
the roll holder 6 (hereinafter referred to as the "first 
holder") disposed nearer to the recording section 
8. The feed rollers 1 1 are disposed at an intermedi- 
ate position between the first holder 6 and the 
platen roller 8a, which are disposed in the first 
cover A. A sensor 13a for detecting the presence 
of the recording sheet 4 and a sensor 13b for 
detecting the width of the recording sheet 4 are 
disposed at an intermediate position between the 
pair of feed rollers 1 1 and the platen roller 8a in the 
first cover A, with a sheet guide 12 being inter- 
posed between the passage of the recording sheet 
4 and the sensors 13a, 13b. The pair of feed rollers 
14 feed the recording sheet 5 which is accom- 



modated in the roll holder 7 (hereinafter referred to 
as the "second holder") disposed further away 
from the recording section 8. The feed rollers 14 
are- disposed at an intermediate position between 

5 the second holder 7 and the recording head 8b. 
which are disposed in the second cover B. A 
sensor 16a, such as a reflection-type sensor, for 
detecting the presence of the recording sheet 5 
and a sensor 16b. such as a reflection-type sensor, 

70 for detecting the width of the recording sheet 5 are 
disposed at an intermediate position between the 
. pair of feed rollers 1 4 and the recording head 8b in 
the second cover B. 

As shown in Figs. 3 and 7, the motions of the 

75 pairs of feed rollers 11,14 and the platen roller 8a 
are respectively controlled by feed motors 11a. 11b 
and a recording motor 17 which are driven by 
signals from a CPU. A drive system and a control 
unit for driving the platen roller 8a and the pairs of 

20 feed rollers 11, 14 are incorporated in the first 
cover A. 

In Figs. 2 and 3, a system for feeding originals 
is indicated generally at 18. A stand portion 18a for 
bearing originals 19 is defined on the upper surface 

25 of the second cover B. and the originals 19 posi- 
tioned between side guides 1 8b (of which only one 
is shown) are fed one by one by a pair of sheet 
separating rollers 18c (one of which being pressed 
by a sheet separating piece 18g). Each original 19 

30 is fed to the left as viewed in Figs. 2 and 3 by a 
feed roller 18d at a constant speed, and is di- 
scharged into a discharge tray 18f by a discharge 
roller I8e. 

While the original 19 is being fed, it is illumi- 

35 nated by a light source 20a constituting part of an 
original-reading system 20. Light reflected from the 
original 19 passes through an optical path formed 
by a plurality of mirrors 20b and a lens 20c, and 
reaches an image reading device 20d such as a 

40 CCD. After an image of the original 19 has been 
read into the device 20d, the thus-obtained image 
information is transmitted to a predetermined re- 
cording system. 

The following is a description of the operation 

45 of the facsimile device having the above-described 
arrangement. 

In order to set the sheet rolls 4a and 5a. the 
hooks 3a and 3b are first disengaged from each 
other to release the second cover B from the first 

so cover A, and the recording sheet 4a of, for exam- 
ple, A4 size, which is frequently used is accom- 
modated in the first holder 6. The leading edge of 
the sheet 4 is passed through the gap between the 
feed rollers 1 1 and is positioned in the vicinity of 

55 the leading edge of the sheet guide 12. Similarly, 
the recording sheet 5a of, for example, A3 size, 
which is not so frequently used, is accommodated 
in the second hojder 7, and the leading edge of the 
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sheet 5 is passed through the gap between the 
feed rollers 14 and is positioned in the vicinity of 
the leading edge of another sheet guide 15. When 
the sheet rolls 4a and 5a are set, the frequency of 
their use is specified by operating a selector switch 
21. 

After the sheet rolls 4a and 5a have been set, 
the second cover B is closed, and a manual cutting 
operation is performed. This operation is performed 
after the system detects, by the sheet-presence 
detecting sensors 13a and 16a. the fact that the 
sheet rolls 4a and 5a are set. 

More specifically, when the recording sheets 4 
and 5 are respectively detected by the sensors 13a 
and 16a when a manual cutting switch 30 is op- 
erated, the feed rollers 11 associated with the 
recording sheet 4 and the platen roller 8a are 
rotated in the directions indicated by arrows in Fig. 
3 to feed the leading edge of the recording sheet 4 
through the cutter 9 to the pair of discharge rollers 
10. The thus-fed leading portion of the recording 
sheet 4 is cut by the cutter 9. The thus-cut piece of 
the recording sheet 4 is discharged from the body 
of the facsimile device. The platen roller 8a and the 
pair of feed rollers 11 are respectively rotated in 
directions opposite to the aforementioned direc- 
tions to cause the new leading edge of the record- 
ing sheet 4 to move back to a ready position that is 
upstream with respect to the sheet-presence de- 
tecting sensor 13a and downstream of the record- 
ing section 8. The recording sheet 4 is maintained 
in a ready state at this position. 

Subsequently, in the same manner as de- 
scribed above, the feed rollers 14. the platen roller 
8a, and the cutter 9 are driven to cut the leading 
portion of the recording sheet 5. The cut piece of 
the recording sheet 5 is discharged from the body 
of the facsimile device. The platen roller 8a and the 
pair of feed rollers 14 are respectively rotated in 
directions opposite to the aforementioned direc- 
tions to cause the leading edge of the recording 
sheet 5 to move back to a ready position that is 
downstream with respect to the sheet-presence 
detecting sensor 16a and upstream of the record- 
ing section 8. The recording sheet 5 is maintained 
in a ready state at this position. 

Subsequently, the recording sheet 4 which is 
more frequently used is moved back to the record- 
ing position. 

The leading edges of the recording sheets 4 
and 5. which are shaped by the above-described 
manual cutting operation, are moved to an accurate 
ready position by controlling the rotations of the 
feed rollers 11, 14 and the platen roller 8a. The 
leading edge of the recording sheet which is more 
frequently used is located downstream with respect 
to a print position 8d in the recording section 8. 
This arrangement enables recording on the record- 



ing sheet 4 without causing any unnecessary mo- 
tion of the sheet 4. In addition, the recording sheet 
4 is interposed between the recording head 8b and 
the platen roller 8a in the above-described ready 

5 state so as to prevent the recording head 8b from 
being pressed into' direct contact with the platen 
roller 8a. Accordingly, even if they are maintained 
in the above-described ready state for a long pe- 
riod, the recording head 8b will not stick to the 

w platen roller 8a. 

The following is a description of the recording 
operation of the first preferred embodiment. By 
way of example, it is assumed here that image 
information corresponding to a more frequently 

js used A4-size sheet is received (for example, in- 
formation read by a reader incorporated in the 
body if the device is operating in copy mode, or 
information sent from a remote facsimile device if 
the device is operating in reception mode). In this 

20 case, the sheet-width detecting sensor 13b detects 
the fact that the recording sheet 4 has an A4-size 
width, and the components of the device operate at 
the timing shown in Rg. 6A. 

More specifically, the platen roller 8a is rotated 

25 in the direction of the arrow in Fig. 3 (hereinafter 
referred t as the "forward direction") to feed the 
recording sheet 4 at a constant speed. The record- 
ing head 8b generates heat in accordance with 
image information, in synchronization with this 

30 feeding operation, and the received image is re- 
corded o the recording sheet 4 by the thus-gen- 
erated heat. During this time, the feed rollers 11 
are rotated by the travel of the recording sheet 4. . 
When the recording of the received image is 

35 completed in this manner, the recording sheet 4 is 
fed until the trailing edge of the recorded image 
reaches the position of the cutter 9, and is cut 
along this trailing edge by the cutter 9. The re- 
corded cut sheet is discharged from the facsimile 

40 device by the discharge rollers 10. Simultaneously, 
the platen roller 8a and the feed rollers 11 are 
rotated in directions opposite to the directions of 
the arrows in Fig. 3 (hereinafter referred to as the 
"backward direction") to return the leading edge of 

45 the recording sheet 4 to a ready position which is 
separated from the print position 8d in the down- 
stream direction by a length t of a margin which is 
defined along its leading edge of the recording 
sheet 4. In this manner, A-size recording is corn- 
so pleted. 

The feed rollers 1 1 and the platen roller 8a are 
controlled by the control unit. As shown in Rg. 4, 
the arrangement of the control unit is such that a 
recording-actuation signal from the CPU is trans- 

55 mitted to a motor drive circuit 31 , and the motor 17 
is driven by the circuit 31. A step-pulse counting 
circuit 32 counts the number of . steps through 
which the motor 17 rotates, and the rotation of the 
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motor 17 is controlled in accordance vwth the 
counted number of steps. More specifically, when 
the motor M is rotated in the forward direction, the 
number of steps through which the motor 17 
rotates is counted to determine whether the trailing 
edge of the recorded image has been fed from the 
recording section 8 to the position of the cutter 9. 
When the motor 17 is reversed, in a similar man- 
ner, a decision is made as to whether the leading 
edge of the recording sheet 4 has moved from the 
position of the cutter 9 to the ready position which 
is upstream of the recording section 8. In this 
manner, the motor 17 is driven or stopped, or its 
speed is controlled, by the CPU in response to 
signals from the step-pulse counting circuit 32. Fig. 
7 diagrammaticalfy illustrates details of the control 
exerted by the CPU. 

If A3-size image information is received when 
the recording sheet 4 is in the ready state, the 
sheet-width detecting sensor 16b detects the fact 
that the recording sheet 5 is A3 size. In accordance 
with the timing shown in Fig. 6B, the recording 
sheet 4 is reversed from the recording section 8 
toward the feed rollers 1 1 while the recording sheet 
5 is inserted into the recording section 8. In this 
state. A3-size information is recorded onto the re- 
cording sheet 5. 

More specifically, the platen roller 8a and the 
pair of feed rollers 11 are respectively rotated in 
the reverse directions to cause the leading edge of 
the recording sheet 4 to move back to a predeter- 
mined ready position which is, as shown in Fig. 5B, 
downstream with respect to the sheet-presence 
detecting sensor 13a and upstream of the record- 
ing section 8. The recording sheet 4 is maintained 
in a ready state at the predetermined position. 

The pair of feed rollers 14 and the platen roller 
8a are rotated in the forward direction to feed the 
recording sheet 5 to the recording section 8. As 
shown in Fig. 5C, the leading edge of the recording 
sheet 5 is fed to a predetermined position which is 
separated from the print position 8d in the down- 
stream direction by the length i of the margin 
defined along the leading edge of the recording 
sheet 5, the recording head 8b being pressed 
against the platen roller 8a at the print position 8d. 
When the leading edge of the recording sheet 5 
reaches that predetermined position, the feed roll- 
ers 14 stop their driving motion, and thus the 
recording sheet 5 is fed to the platen roller 8a at a 
constant speed. During this time, the feed rollers 
1 4 are rotated by the travel of the recording sheet 
5. 

The recording head 8b is driven in synchro- 
nization with the above-described constant feed to 
record received image information on the recording * 
sheet 5. When the recording is completed, the 
trailing edge of the thus recorded image is fed to 



the position of the cutter 9, as in the case of the 
above-described recording sheet 4. The recording 
sheet 5 is cut along the trailing edge of the re- 
corded image by the cutter 9. Then the leading 
5 edge of the recording sheet 5 is moved back to a 
predetermined ready position as shown in Fig. 5B. 
In addition, the platen roller 8a and the feed rollers 
11 are rotated in the forward direction, and the 
leading edge of the recording sheet 4 is fed to a 

w ready position which is separated from the print 
position 8d in the downstream direction by a length 
I of the margin defined along the leading edge of 
the recording sheet 4. In this manner, the recording 
sheet 4 is maintained in a ready state. 

75 Therefore, each time a recording operation is 

completed, the leading edge of the recording sheet 
4 which is more frequently used is fed to the 
predetermined ready position which is downstream 
of the recording section 8. Accordingly, it is possi- 

20 ble to start recording immediately A4-stze informa- 
tion is received. 

Fig. 7 is a block diagram of another illustrative 
example of a facsimile device to which the first 
'embodiment is applied, illustrating the block dia- 

25 gram of Fig. 4 in more detail. 

As illustratively shown in block form, the fac- 
simile device comprises a CPU 50 for controlling 
all components of the device, an NCU (network 
control unit) 51. a modem 52, a data control unit 

30 53. a modem control unit 54, a ROM 55 which 
contains programs which are illustrated in flow 
charts, and a RAM 56 which also serves as a 
working area. The facsimile device further includes 
an operation control unit 61 , an I/O unit 62, a drive 

35 control unit 63, a driver 64, a recording control unit 
65, the selector switch 21, the manual cutting 
switch 30 which is pressed by the operator to 
initialize the position of the leading edges of the 
recording sheets, and a display unit 18. In. addi- 

40 tion, the facsimile device includes the sheet-pres- 
ence detecting sensors 13a and 16b for respec- 
tively detecting the presences of the recording 
sheets 4 and 5, the sheet-width detecting sensors 
13b and 16b for respectively detecting the widths 

45 of the recording sheets 4 and 5, a cover switch 70 
for detecting engagement and disengagement be- 
tween the covers A and B, the recording head 8b, 
and a stop button 19 which can be pressed by the 
operator to forcibly stop the recording operation of 

so the device. 

The operation control unit 61 causes the dis- 
play unit 18 to produce a visual display while the 
operator is in conversation with the unit 61, and 
receives an instruction indicative of manual cutting 

55 from the manual cutting switch 17. The I/O 62 
receives an instruction indicating that the device's 
operation is to be forcibly stopped from the stop 
button 19, and receives signals from the sheet- 
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presence detecting sensors (which may be 
reflection-type sensors) 13a. 16a and from the 
sheet-width detecting sensors 13b, 16b. The driver 
64 is adapted to drive the recording motor 17. the 
feed motors 11a, 11b and the cutter motor 9b. 

The cover switch 70 is adapted to detect the 
engagement and disengagement between the cov- 
ers A and B by electrical power supplied from a 
backup power source (not shown) when the main 
power source is off. The covers A and B are 
disengaged from each other when, for example, the 
sheet roll 4 or 5 is replaced. 

It is to be noted that the shapes of the covers 
A and B are illustrative and not restrictive, and it is 
of course possible to adapt any shape that allows 
the covers A and B to disengage from each other 
for sheet replacement. 

Fig. 8 is a flow chart illustrating in more detail 
the ODeration of the facsimile device to which the 
first embodiment is applied. 

In Step S1, the leading edge of one of the 
recording sheet 4 and 5 that has a desired width is 
fed to a recording position at which information is 
recorded on the recording sheet. In Step S2. the 
width L of the recording sheet which is set to the 
recording position is stored in a memory. In Step 
S3, the recording sheet is maintained in a ready 
state until a request for recording is received. If 
such a request is received, the process proceeds 
to Step S4 : in which information L1 representative 
of the width of a desired recording sheet on which 
information is to be recorded is detected -on the 
basis of a DCS (data collection system). 

If it is judged in Step 5 that the width L of the 
recording sheet which is set at the recording posi- 
tion coincides with the width represented by the 
information L1, the process proceeds to Step S7. in 
which recording immediately starts. 

If it is judged in Step 5 that the width L differs 
from the width L1. the process proceeds to Step 
S6. in which the recording sheet which is pre- 
viously set is returned to the ready position while 
the leading edge of the recording sheet that has 
the width L1 is fed to the recording position. Then 
the process proceeds to Step S7, in which record- 
ing starts. 

Subsequently, after the recording has been 
completed, the process proceeds to Step S8, in 
which the leading edge of the recording sheet on 
which recording is effected is maintained at the 
recording position. In Step 9, the width (the new L) 
of the recording sheet which is set to the recording 
position is stored in the memory. The thus-set 
recording sheet is maintained in a ready state until 
the next request for recording is detected. 



Rg. 9 is a flow chart of still another example of 
the operation of the facsimile device to which the 
first embodiment is applied. The flow chart of Rg. 
9 differs from the flow chart of Rg. 8 in that, 

5 instead of Step 8, Step 18 and 19 are incorporated. 
More specifically, after recording has been per- 
formed in Step 17, judgement is made in Step 18 
as to whether or not the width of the recording 
sheet used for that recording coincides with the 

10 width of a recording sheet which is previously 
selected, as by the selector switch 21. If the an- 
swer in Step 10 is "NO", the process proceeds to 
Step S19, in which the recording sheet used in the 
aforesaid recording is returned to its ready position 

75 while the previously selected recording sheet is fed 
downstream until its leading edge reaches the re- 
cording position. In Step 20, the width of the re- 
cording sheet which has been newly set at the 
recording position is stored in the memory. 

20 If it is judged in Step 18 that the width of the 

recording sheet used for the above-described re- 
cording coincides with the width of the recording 
sheet which is previously selected, the process 
jumps to Step 20. in which the recording sheet 

25 used for that recording is maintained at the record- 
ing position. 

It is to be noted that the recording sheets may 
be selected from, for example, thermal sheets, 
plastic sheets and ordinary sheets. Also, the 

30 "present invention is not confined solely to a heat- 
sensitive recording system which has been men- 
tioned in the description of the first embodiment, 
and is also applicable to a facsimile device of the 
type employing a so-called heat-sensitive transfer 

35 system using, for example, inked sheets. In addi- 
tion, the form of the platen is not limited to a roll, 
and. for example, a planar platen may preferably 
be employed. 

The above description refers to the recording 

40 of image information onto a single A3-size record- 
ing sheet. If a plurality of pages of received A3-size 
information are to be sequentially recorded on a 
plurality of A3-size recording sheets, the following 
operation is performed. Each time information cor- 

45 responding to one page is recorded, the trailing 
edge of the recording image is fed to the position 
of the cutter 9. and the recording sheet 5 is cut 
along that trailing -edge by the cutter 9. Subse- 
quently, the platen roller 8a and the feed rollers 14 

so are reversed to cause the leading edge of the 
recording sheet 5 to move back to the ready posi- 
tion which is. as shown in Rg. 5C. separated from 
the print position 8d in the recording section 8 in 
the downstream direction by a length 1 of the 

55 margin which is defined along the leading edge of 
the recording sheet 5. Then the driving rotations of 
the feed rollers 14 are stopped and the platen roller 
8a is rotated in the forward direction to start record- 
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ing the next page. This operation is repeated until 
the last page is recorded. When the last recording 
is completed, as in the previously-described case 
where a single received image is recorded, the 
recording sheets 4 and 5 are respectively returned 
to their ready positions, as shown in Fig. 5 A, in 
preparation for the next recording. This, eliminates 
the unnecessary motion of the recording sheet 5. 

In the above-described first embodiment, by 
way of example, the A4-size sheet roll 4a and the 
A3-size sheet roll 5a are respectively accommo- 
dated in the first holder 6 and the second holder 7. 
However, this arrangement is illustrative and not 
restrictive, and any size of a sheet roll can be 
accommodated in either of these holders. In this 
case, as shown in block form in Fig. 4, the selector 
switch 21 is operated to determine which of the 
recording sheets should be more frequently used, 
that is. which of the recording sheets should be 
located at the predetermined ready position which 
is downstream with respect to the print position 8d 
in the recording section 8. 

In the first embodiment two sheet rolls are set 
in the facsimile device, but the number of sheet 
rolls used is illustrative and not restrictive. It will be 
appreciated that, even if three or more sheet rolls 
are incorporated, it is possible to maintain the 
leading edge of the most frequently used one at 
the ready position which is downstream of the 
recording section of the device. 

In the first embodiment, the recording section 8 
is illustratively constituted by a thermal head and a 
platen roller. However, for example, the recording 
section 8 may preferably be constituted by an ink 
jet system employing a platen and an ink jet head 
as a recording head. Even in a case where the ink 
jet recording system is employed, the. present in- 
vention is capable of effecting recording without 
causing any unnecessary motion of the recording 
sheet. 

It is to be noted that, although, in the illustrated 
first embodiment, the recording head is always 
maintained in contact with the platen roller, a gap is 
generally established between the recording head 
and the platen roller in the ink jet recording sys- 
tem. 

It is to be noted that the recording sheets may 
be selected from, for example, thermal sheets, 
plastic sheets and ordinary sheets. Also, the 
present invention is not confined solely to a heat- 
sensitive recording system which has been men- 
tioned in the description of the first embodiment, 
and is also applicable to recording apparatus of the 
type employing a so-called heat-sensitive transfer 
system using, for example, inked sheets. In addi- 



tion, the form of the platen is not limited to a roll, 
and, for example, a planar platen may preferably 
be employed. In this case, another sheet may be 
fed by another roller or the like. 

5 in addition, although two rolls of long sheets 

are used in the first embodiment by way of exam- 
ple, the present invention is of course applicable to 
an arrangement in which three or more rolls of long 
sheets are employed. 

to As described above, in the first embodiment, 
the recording sheet is held in a ready state be- 
tween the recording head and the platen roller. 
Accordingly, it is possible to eliminate any unnec- 
essary motion of the recording sheet. In addition. 

75 even if the recording head is pressed in direct 
contact with the platen, the recording sheet is al- 
ways interposed therebetween. Therefore, the re- 
cording head is not pressed in direct contact with 
the platen roller for a long period, and thus, it is 

20 possible to prevent the recording head from being 
damaged or worn. 

A second preferred embodiment of the present 
invention will be described below with reference to 
Figs. 10 to 13. 

25 The second embodiment which will be de- 

scribed below is effective when applied to the 
facsimile device shown in Figs. 1 to 3. Therefore, 
the description thereof is made with specific refer- 
ence to Figs. 1 to 4 and Fig. 7. 

30 In the second embodiment in which an image 

is recorded while a recording sheet unwound from 
one sheet roll is being fed to a recording section, 
first and second rolls of recording sheets are set 
and one of the recording sheets is selectively fed 

35 to the recording section in response to a predeter- 
mined signal, to effect the recording of received 
image information. In this case, if the two rolls have 
the same width, the leading edge of one of the 
recording sheets is maintained in a ready state at a 

40 predetermined position which is upstream of the 
recording section, while the leading edge of the 
other recording sheet is maintained in a ready state 
at a predetermined position which is downstream 
with respect to a print position in the recording 

45 section. 

In the second embodiment, since two kinds of 
recording sheet are set, it is possible to effect 
recording on the recording sheet which corre- 
sponds to the size of the received image informa- 

50 tion. If the two roils have the same width, the 
leading edge of one of the recording sheets is 
maintained in a ready state at a predetermined 
position which is downstream of the recording sec- 
tion. Accordingly, it is possible to immediately start 

55 recording in the recording section, and this enables 
a reduction in'the time required for recording. In 
addition, it is not necessary to insert the leading 
edge of the recording sheet into the recording 
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section each time recording is effected, and this 
significantly reduces the likelihood of jamming of 
the recording sheet. Moreover, while the recording 
head is being pressed in direct contact with the 
platen roller, the platen roll does not rotate in this 
state. Accordingly, it is possible to prevent the 
recording head from wearing due to its contact with 
the platen roller under pressure. 

The operation of the second embodiment is 
described with reference to Figs. 1 to 5. 7, and 10 
to 13. Fig. 12 is a flow chart of the manual cutting 
operation which is performed when setting the 
sheet rolls. 

In order to set the sheet rolls 4a and 5a, the 
hooks 3a and 3b are first disengaged from each 
other to release the second cover B from the first 
cover A. and the recording sheet 4a of. for exam- 
ple. A4 size is accommodated in the first holder 6. 
The leading edge of the sheet 4 is passed through 
the gap between the feed rollers 11 and is posi- 
tioned in the vicinity of the leading edge of the 
sheet guide 12. Similarly, the recording sheet 5a 
of. for example, A3 size is accommodated in the 
second holder 7, and the leading edge of the sheet 
5 is passed through the gap between the feed 
rollers 14 and is positioned in the vicinity of the 
leading edge of the sheet guide 1 5. 

Referring to the flow chart of Fig. 12, after the 
sheet rolls 4a and 5a have been set in the above- 
described manner, the second cover B is closed, 
and the manual cutting button 30 is depressed 
(Step S1). Then, judgement is made (Step S2) as 
to whether or not the sheet rolls 4a and 5a have 
the same size. More specifically, the A4-size sheet 
roll 4a is detected by the sheet-presence detecting 
sensor 13a and the sheet-width detecting sensor 
13b while the A4-size sheet roll 5a is detected by 
the sheet-presence detecting sensor 16a and the 
sheet-width detecting sensor 16b. 

As shown in Fig.' 4, signals are transmitted to 
the CPU from the sheet-presence detecting sensor 
13a. 16a and the sheet-width detecting sensors 
13b, 16b. Subsequently, in accordance with the 
timing shown in Fig. 10, the rotations of the platen 
roller 8a and the feed rollers 11, 14 as well as the 
action of the cutter 9 are controlled by the control 
unit, to perform a manual cutting operation. 

This manual cutting operation is described be- 
low with reference to Fig. 12. The feed rollers 11 
associated with the recording sheet 4 and the plat- 
en roller 8a are respectively rotated in the direc- 
tions indicated by the arrows shown in Fig. 3 to 
feed the leading edge of the recording sheet 4 
through the cutter 9 to the pair of discharge rollers 
10. The thus-fed leading portion of the recording 
sheet 4 is cut by the cutter 9 (Step S3). The thus- 
cut piece of the recording sheet 4 is discharged 
from the body of the facsimile device. The platen 



roller 8a and the pair of feed rollers 1 1 are respec- 
tively rotated in the directions opposite to the 
aforementioned directions to cause the leading 
edge of the recording sheet 4 to move back to the 

5 ready position that, as shown m Fig. 5C. is up- 
stream with respect to the sheet-presence detect- 
ing sensor 13a and downstream of the recording 
section 8. The recording sheet 4 is thus maintained 
in a ready state at this position (Step S4). Subse- 

io quently, in the same manner as described above, 
the feed rollers 14, the platen roller 8a and the 
cutter 9 are driven to cut the leading portion of the 
recording sheet 5 (Step S5). After cutting, the lead- 
ing edge of the recording sheet 5 is moved back to 

75 the predetermined ready position which, as shown 
in Fig. 5C, is separated from the print position 8d 
in the downstream direction by the length i of the 
margin which is defined along the leading edge of 
the recording sheet 4 (Step S6). The recording 

20 sheet 5 is thus maintained in a ready state at this 
position (Step S7). 

On the other hand, if it is judged (Step S2) that 
the widths of the rolls 4a and 5a differ from each 
other, the process proceeds to Step S8. Steps S8 

25 to S10 correspond to the above-described Steps 
S3 to S5, but Step S11 differs from Step S6 in 
respect of a position to which the leading edge of 
the recording sheet 5 returns. Specifically, as 
shown in Pig. 5B, the leading edges of the record- 

30 ing sheets 4 and 5 are in a ready state at positions 
which are upstream with respect to the platen roller 
8a. 

The procedure of the recording operation will 
be described below with reference to the flow chart 
35 of Fig. 13 illustrating the recording operation of the 
device. 

Each of the leading edges of the recording 
sheets 4 and 5 which are shaped by the above- 
described manual cutting operation is moved to an 
40 accurate ready position by controlling the rotations 
of the feed rollers 11. 14 and the platen roller 8a. 

When a request for recording is received (Step 
S1), judgement is made (Step S2) as to whether or 
not the widths of the two sheet rolls are the same. 
45 If it is judged (Step S2) that they are the same and 
if image information corresponding to an A4-size 
sheet is received, the platen roller 8a is rotated in 
the direction of the arrow in Fig. 3 to feed the 
recording sheet 5 at a constant speed. The record- 
so ing head 8b generates heat in accordance with 
image information, in synchronization with this 
feeding operation, and the received image is re- 
corded on the recording sheet 5 by the thus- 
■ generated heat (Step S3). During this time, the 
55 feed rollers 14 are rotated by the travel of the 
recording sheet 5. 
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When the recording of the received image is 
completed In this manner, the recording sheet 5 is 
fed until the trailing edge of the recorded image 
reaches the position of the cutter 9, and is cut 
along the trailing edge by the cutter 9 (Step S4). 5 
The recorded cut sheet is discharged from the 
facsimile device by the discharge rollers 10. Si- 
multaneously, the platen roller 8a and the feed 
rollers 14 are rotated in the directions opposite to 
the directions of the arrows in Rg. 3 to return the io 
leading edge of the recording sheet 5 to the afore- 
said ready position shown in Fig. 5C (Step S5). In 
this manner, the received A-size image is recorded 
(Step S6). 

It is to be noted that, when a B4-size image is 75 
received, the received image is reduced from B4 to 
A4 by the CPU and is recorded on the recording 
sheet 5 in the above-described manner. 

On the other hand, if it is judged (Step S2) that 
the widths of the sheet roiis differ from each other 20 
the one of the recording sheets 4 and 5 which 
corresponds to the size of received information is 
selected (Step S7). \i the sheet 5 is selected, the 
feed rollers 14 are rotated to feed the recording 
sheet 5 from the predetermined ready position 25 
shown in Fig. 5B to the recording section 8 (Step • 
SB). 

When the leading edge of the recording sheet 
5 reaches the recording section 8, recording is 
effected (Step S9j. Then the recorded image is cut 30 
along its trailing edge (Step S10). Step S9 and 
Step S10 correspond to the above-described Step 
S3 and Step S4, respectively. 

Subsequently, the leading edge of the record- 
ing sheet 5 is moved back to the ready position 35 
which is, as shown in Fig. 5B, upstream with re- 
spect to the platen roller 8a (Step 11). In this 
manner, the recording sheet 5 is maintained in a 
ready state at that position (Step S6). 

On the other hand, if the recording sheet 4 is 40 
selected in Step S7, recording is effected on the 
recording sheet 4 in Steps S12 to S1 5 which 
correspond to the above-described Steps S8 to 
S11. 

The feed rollers and the platen roller are con- 45 
trolled by the control unit As shown in Fig. 4, the 
arrangement of the control unit is such that 
recording-actuation signals from the CPU are trans- 
mitted to the motor drive circuit 31 and the motor 
17 is driven by the circuit 31. The step-pulse 50 
counting circuit 32 counts the number of steps 
through which the motor I7 rotates. Therefore, 
when the motor 17 is rotated in the forward direc- 
tion, the number of steps though which the motor 
17 rotates is counted by the step-pulse counting 55 
circuit 32 to determine whether the leading edge of 
the recording sheet 5 has been fed from its ready 
position to the recording section 8 and whether the 



trailing edge of the recorded image has been fed 
from the recording section 8 to the position of the 
cutter 9. When the motor 17 is reversed, as in the 
case of the forward rotation, a decision is made 
with respect to whether the leading edge of the 
recording sheet 5 has been reversed from the 
position of the cutter 9 to the ready position and 
whether the leading edge has been moved back 
from the recording section 8 to the ready position. 
In this manner, the motor 17 is driven or stopped, 
or its speed is controlled, by the CPU in response 
to signals from the step-pulse counting circuit 32. 

If the sheet rolls 4a and 5a are both B4 size, 
the same operation as described above is per- 
formed. However, when a received image is B4 
size, recording is effected at full size. 

When the sheet-presence detecting sensor 1 6a 
detects the fact that the sheet roll 5a has been 
used up. the other control unit specifies that re- 
cording sheet 4 is employed. 

In order to cope with jamming, the operator 
disengages the hooks 3a and 3b from each other 
to open the second cover B. The feed rollers 11 
and 14 are separately disposed in the first and 
second covers A and B, respectively. Accordingly, 
when the second cover B is opened, the recording 
sheet 4 set in the first cover A is separated from 
the recording sheet 5 set in the second cover B. 
Therefore, while jamming of one of the recording 
sheets is being dealt with, the other recording 
sheet does not hinder to the operator. This ar- 
rangement also enables the sheet rolls 4a and 5a 
to be separately replaced. In addition, when the 
second cover B is opened, the sheet rolls 4a and 
5a can be seen at the same time. Accordingly, the 
amount of the rolls remaining can easily be con- 
firmed. 

The platen roller 8a and the recording head 8b 
constituting the recording section 8 are separately 
incorporated in the first cover A and the second 
cover B. respectively, and the cutter is disposed in 
the first cover A. As shown in Fig. 11, the sheet 
rolls can be easily and positively set by passing 
the leading edge of, for example, the recording 
sheet 4, through the gap between the feed rollers 
11, around the periphery of the platen roller 8a, 
through the cutter 9, and then through the gap 
between the discharge rollers 10 toward the ex- 
terior of the device. With this arrangement, it is 
also possible to prevent the recording sheet 4 from 
being set at an angle.. 

It is to be noted that the platen roller 8a may 
be incorporated in the second cover B while the 
recording head 8b may be incorporated in the -first 
cover B. In this case, the same effect can be 
achieved. 
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in addition, the drive system including the feed 
rollers 11. 14. the platen roller 8a. and other related 
components are incorporated in the first cover A. 
Accordingly, the space within the device can be 
effectively utilized and the total weight of the sec- 
ond cover B can be reduced, thereby enabling a 
reduction in the size of the device. 

It is to be noted that, as shown in Fig. 11, the 
lower driving roller of the pair of feed rollers 11 for 
feeding the recording sheet 4 may be disposed in 
the first cover A while the upper pressure roller R 
indicated by the dot-dot-dashed line, may be dis- 
posed in the second cover B in such a manner as 
to be pressed in contact with the lower roller. In 
this arrangement, when the second cover B is 
opened, the recording sheet 4 is released. It is thus 
easy to set a new roll and to deal with jamming. In 
this case, it is further effective to set a recording 
sheet of frequently used size in the first holder 6. 

In the above-described embodiment, in the 
manual cutting operation, after the recording sheet 
4 has been cut, the recording sheet 5 is cut, but 
the recording sheet 5 may first be cut. The ready 
states of the leading edges of the recording sheets 
in this case are illustrated in Fig. 5A. In this case, 
when image information is received after a manual 
cutting operation, all images are recorded oh the 
recording sheet 4. 

In the above-described embodiment, the sheet 
holders are disposed horizontally parallel to each 
other in the first cover A. but they may be dis- 
posed vertically parallel to each other. 

In addition, in the above-described embodi- 
ment, the platen and the feed members are con- 
stituted by roll-shaped members, by way of exam- 
ple. However, as another example, a rotating belt 
passed between pulleys may be employed. 

In the second embodiment as well, the leading 
edge of one of the recording sheets of the two 
sheet rolls is always in a ready state upstream of 
the recording section. Accordingly, it is possible to 
reduce the time required for recording, and the 
wear of the recording head can be prevented to 
prolong the life time thereof. In addition, it is possi- 
ble to prevent the occurrence of jamming of the 
recording sheet. 

A third referred embodiment of the present 
invention will be described below with reference to 
Figs. 14 to 17. 

The third preferred embodiment is provided 
with a plurality of recording sheets of different 
sizes. When image data is received, one of the 
recording sheets is selected and fed to a recording 
section to effect the recording of the received im- 
age data. A feature of the third embodiment is the 
inclusion of control means for changing the size of 
the recording sheet, if necessary, during a pre- 



determined period in a communication sequence 
from a determination of the size of the image 
received from a remote station to a final decision 
on the communication conditions required. 
5 In the third preferred embodiment, the size of 

the recording sheet can be changed, if necessary, 
during the period from the determination of the size 
of the image received from a remote station to the 
final decision on the communication conditions re- 

io quired. Accordingly, it is possible to allocate suffi- 
cient time for changing recording sheets. 

Fig. 14 illustrates in block form a double-roll 
type of facsimile device to which the third preferred 
embodiment is applied and in which the sizes of 

75 recording sheets are automatically changed. 

As shown in the Figure, a main control unit 101 
is constituted by a microprocessor and a memory, 
and controls the entire operation of the device. The 
main control unit 101 are provided with a ROM 131 

20 and a RAM 132 for storing a control program and 
various variables. A readout section 102 is con- 
stituted by an image sensor and other related com- 
ponents for reading an image from an original. A 
communication control unit 103 is constituted by a 

25 modem for effecting the modulation and demodula- 
tion of received signals and signals to be transmit- 
ted, an NCU (network control unit) for switching 
communication lines and maintaining a loop, and 
other related components. The communication con- 

30 trol unit 103 is connected to a communication line 
106. such as a telephone line, and a telephone 105 
which is used for controlling the communication 
line or for holding telephone conversations. A 
displayoperating portion 104 includes' a keyboard 

35 having a ten-key pad, LCDs, LEDs. and other re- 
lated components for controlling the operation of 
the device. A recording portion 107 is constituted 
by a thermosensitive printer, and its recording op- 
eration is controlled by a recording system control 

40 unit 108 constituted by a peripheral CPU of a type 
different from that of the main control unit 101. and 
other related components. 

Fig. 15 is a schematic illustration of the con- 
struction of the recording portion 107 shown in Fig. 

45 14. In Fig. 15, by way of example, a recording 
sheet 110 has an A4-size width while a recording ' 
sheet 120 has an A3-size width. Feed rollers 111 
are arranged to feed the leading edge of the re- 
cording sheet 1 1 0 backward and forward between 

so a ready position a1 and a recording position b 
while feed rollers 112 are arranged to feed the 
leading edge of the recording sheet 120 backward 
and forward between a ready position a2 and the 
print position b. 

55 
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One of the recording sheets 110 and 120 is 
selectively fed toward the platen roller 130 by the 
feed rollers 111 or 121, and is subjected to record- 
ing at the recording position b on the platen roller 
130 by the thermal head 140. The thus-recording 
portion of the recording sheet is fed through a 
cutter 150 toward discharge rollers 160. 

The recording system control unit 108 selec- 
tively drives the feed rollers 111. 112 and the 
platen roller 130 in accordance with a command 
given by the main control unit 101 to select one of 
the recording sheets 110 and 120. Simultaneously, 
the recording system communicates the state of 
operation to the main control unit 101. 

The above-described construction is substan- 
tially the same as that of a known type of facsimile 
device, in the third embodiment, however, the 
change of the recording sheets is not controlled 
prior to the reception of an image, that is. before 
the communicating conditions are determined. The 
control of such sheet change is performed during a 
period from a determination of the communication 
mode including the conditions such as the size of 
an image transmitted from a remote station to a 
decision on the image communication conditions. 

In the binary coded signaling for facsimile pro- 
cedure (hereinafter referred to simply as "binary 
procedure") of the G3 mode, such a period is. for 
example, the period starting with the reqeption of a 
DCS signal, passing through the determination 
based on the DCS signal of the size of an image to 
be received, the reception of training and TCF 
signals, and terminating with the transmission of a 
CFR signal after completion of training. 

In the tonal signaling for facsimile procedure 
(hereinafter referred to simply as "tonal proce- 
dure") of the G2 mode, such a period is, for 
example, the period starting with the determination 
of the G2 mode responsive to a GC2 signal, i.e., 
the time at which the size of an image to be 
transmitted is identified as A4 size, and terminating 
when phasing responsive to a phasing signal is 
completed. 

The above-described communication proce- 
dures will be described in detail below. First of all, 
one illustrative example of the binary procedure is 
described. 

In the binary procedure, when a receiver of the 
facsimile device receives a call* the receiver trans- 
mits a DIS signal to a transmitter of the facsimile 
device to give notice of usable communication con- 
ditions required. This signal declares the maximum, 
allowable recording width of the device on the 
reception side. 



In response to this declaration, the transmitter 
transmits a DCS signal which declares the size of 
an image to be transmitted. The receiver responds 
to this signal to determine the size of a recording 

5 sheet to be used. 

Fig. 16 illustrates in block form the sequence 
of the process performed by the main control unit 
101 after the DCS signal has been received in the 
binary procedure. 

10 When the DCS signal is received, one of the 

leading edges of the recording sheets 110 and 120 
is normally located at the ready position a1 or a2 
while the other is located at the recording position 
b. Which of the recording sheets 110 and 120 is 

75 located at either of the positions depends upon 
which of the recording sheets was used in the last 
image recording. This state is identical to the ready 
state. 

When a DCS signal is received, the main con- 
20 trol unit -101 makes judgement (Step S1) as to 
whether or not an operation of changing the record- 
ing sheets is being performed. This judgement is 
made by monitoring a signal output from the re- 
cording system control unit 108. If a first page is 
25 not received, the sheet changing operation is not 
yet performed. Therefore, the process proceeds to 
Step S2. if the sheet changing operation is pre- 
viously performed, the process proceeds to Step 
S5. 

30 In Step S2, judgement is made as to the width 

of an original to be received in accordance with the 
specification of the DCS signal. In the case of A4 
size, in order to effect recording on the recording 
sheet 110, the procces proceeds to Step S3, in 

35 which judgement is made as to whether or not a 
desired recording sheet is located at the recording 
position b on the basis of information in the record- 
ing system control unit. In the case of B4 or A3 
size, in order to effect recording on the recording 

40 sheet 120, the process proceeds to Step S8, in 
which judgement is made in the same manner as 
described above. 

Where the desired recording sheet is located 
at the recording position b. the process proceeds 

45 to Step S5, in which a TCF signal is received. 
Where the desired recording sheet is not located at 
the recording position b, the process proceeds to 
Step S4, in which a command indicative of sheet 
change is given to the recording system control 

so unit 8. Subsequently, the process proceeds to Step 
S5. 

When the recording system control unit 108 
receives. a command indicative of sheet change 
from the main control section 101. the recording 
55 sheet which is located at the recording position b is 
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first moved back until its leading edge reaches the 
ready position ai or a2. Then the leading edge of 
the other recording sheet is fed from its ready 
position to the recording position b. 

This operation is performed by the recording 
system control unit 108 in parallel relation to the 
reception of the TCF signal by the main control 
unit 101. During this operation, a signal representa- 
tive of this state is supplied to the main control unit 
1. 

When the reception of the TCF signal is com- 
pleted, the process proceeds to Step S6 t in which 
judgement is made as to the result of reception of 
the TCF signal. If a failure is detected, an FTT 
signal (representative of a failure in training) is 
transmitted so that a fall back mode may be se- 
lected to reduce the transmission speed. 

If no failure is detected, the process proceeds 
to Step S7. in which judgement is made as to 
whether or not the recording system control unit 
108 completes the sheet changing operation. If the 
operation is completed, a CFR signal is transmit- 
ted, and the process proceeds to the reception of 
the image. 

If the sheet changing operation is not com- 
pleted, a DIS signal is again transmitted to request 
that a DCS signal be again transmitted. In a case 
where the DCS signal is again received, the pro- 
cess proceeds through a predetermined flow chart 
(not shown) to Step S1. in which judgement is 
made as to whether or not the sheet changing 
operation is being performed. If the sheet changing 
operation is not performed, the process again pro- 
ceeds to Step S2. and the following Steps are 
repeated. If the sheet changing operation is being 
performed, the process proceeds to Step S5. in 
which a TCF signal is received. 

The following operation is similar to that of an 
ordinary type of facsimile device employing a heat- 
sensitive sheet roll. Specifically, after an image has 
been received, the sheet used is fed to the position 
of the cutter 150, and the recorded portion is cut 
from the recording sheet. Subsequently, the re- 
cording sheet is moved back to the recording posi- 
tion b and is held in a ready state at that position. 

If the sheet changing operation is not com- 
pleted, in order to request the re transmission of a 
DCS signal, a CRP signal (representative of a re- 
quest for command repeat) may be transmitted 
instead of a DIS signal. 

In accordance with such a procedure, it is 
possible to perform the process for changing the 
recording sheets, not prior to the reception of an 
image, but on the basis of a timing which allows 
the timing of starting the reception of an image to 
be postponed by the predetermined procedure in- 
tensionally repeated by the operator on the recep- 
tion side. Specifically, if the sheet changing opera- 



tion is not completed until a response is made to a 
procedure signal such as a TCF signal, sufficient 
time can be allocated for performing the sheet 
changing operation by repeating the predetermined 

5 procedure. 

Accordingly, even if the speed of sheet change 
• of the recording apparatus is low, it is possible to 
positively effect the reception and recording of an 
image, employing a suitable recording sheet. 

io If the tonal procedure is selected, the process 
sequence shown in Fig. 17 is employed. 

In the case of the tonal procedure, the record- 
ing sheets are changed while, instead of a TCF 
signal, a phasing signal for phase synchronization 

75 is being received. The DCS signal in the binary 
procedure of Fig. 16 corresponds to a GC2 signal 
in the tonal procedure. Fig. 17 illustrates in block 
form a process sequence following the reception of 
the GC2 signal. 

20 When the transmission of an A4 original is 

discriminated by receiving a GC signal from a 
remote station (an A4-size only is normally trans- 
mitted in the G2 mode), the main control unit 101 
makes judgement in Step 10 as to whether or not 

25 an A4-size recording sheet is located at the record- 
ing position b, in the same manner as in the above- 
described Steps S3 and S8 of Fig. 16. 

If the recording sheets need to be changed, 
the process proceeds to Step S11. in which the 

30 sheet changing operation is started. If no sheet 
change is needed, the process jumps to Step S12, 
in which a phasing signal is received. 

In Step 13. judgement is made as to the result 
of reception of a phasing signal. If phasing suc- 

35 ceeds, the process proceeds to Step S13\ If phas- 
ing fails, the process is terminated as error. 

In Step 13', in order to set the time until a CFR 
signal is sent back, a timer with a period of several 
milliseconds is started. The timer may be con- 

40 stituted by a hardware device or a microprocessor 
provided with software. 

In Step 14. judgement is made as to whether 
the sheet changing operation has been completed. 
If the sheet changing operation is completed, a 

45 CFR signal is transmitted, and the process pro- . 
ceeds to the reception of the image. 

If the sheet changing operation is not yet com- 
pleted, the process proceeds to Step 15, in which 
. judgement is made as to the time counted up by 

so the timer started in Step S13' to determine whether 
the predetermined time which it takes until a CFR 
signal is sent back has passed. If the timer does 
not yet count up. the process returns to Step S14, 
in which the program waits for the termination of 

55 the sheet changing operation. If the timer counts 
up, the process terminates as error. 
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In accordance with such a control procedure, 
effects equivalent to those of the binary procedure 
can be achieved in the tonal procedure. In the 
above-described procedure of Fig. 17, the counting 
operation of the timer is utilized to gain the longest 
possible time until the arrival of the timing at which 
a CFR timing should be sent back. 

In accordance with such a procedure, it is 
possible to attain the longest possible time in the 
tonal procedure of G2 mode in which the repeat of 
the process is impossible. However, it takes at 
least six seconds to transmit a phasing signal in 
the G2 mode. Accordingly, in practice, the opera- 
tion of changing recording sheets can be carried 
out without any problem in recording apparatus of 
any type as long as no jamming occurs. Therefore, 
it is considered that, in the control procedure 
shown in Fig. 17, the process substantially pro- 
ceeds from Step 14 to the transmission of a CFR 
signal. 

In the 63 mode, the time allocated for the 
transmission of a training signal and a TCF signal 
is even shorter than that of the G2 mode. However, 
as described previously, if the sheet changing op- 
eration is not completed, the sheet changing proce- 
dure is repeated on the basis of GIS and DCS 
signals. Accordingly, it is possible to allocate suffi- 
cient time for sheet changing operation. 

It is to be noted that the above-described con- 
struction can be applied to not only facsimile de- 
vices but also various kinds of image communica- 
tion apparatus. 

As described above, the third preferred em- 
bodiment is provided with a plurality of recording 
sheets of different sizes. When image data is re- 
ceived, one of the recording sheets is selected and 
fed to the recording section to effect the recording 
of the received image data. The third embodiment 
includes control means for controlling the recording 
apparatus to change the sizes of the recording 
sheets, if necessary, during a predetermined period 
in a communication sequence from a determination 
of the size of the image received from a remote 
station to a final decision on the communication 
conditions required. Accordingly, it is possible to 
allocate sufficient time for a sheet changing opera- 
tion. Therefore, the sheet changing operation can 
be performed even in recording apparatus of the 
type which changes recording sheets at a low 
speed, in addition, it is possible to provide a 
unique image communication apparatus which al- 
lows the recording sheets to be changed easily, 
inexpensively and positively, without the need to 
employ an expensive high-speed recording unit or 
image memory. 



As will be fully understood from the above 
description of the respective embodiments, the 
present invention provides a method of efficiently 
recording an image without causing any unnec- 
5 essary motion of a plurality of long recording and 
an apparatus for carrying out that method. 

Claims 

10 

1. A method of recording an image while a 
plurality of long recording sheets are selectively 
being fed to a recording section, comprising the 
steps of: 

15 specifying a desired one of said plurality of 

recording sheets; and 

holding the leading edge of said desired one 

in a ready state at a position which is downstream 

with respect to a recording position of said record- 
20 ing section in the direction in which said recording 

sheet is fed. 

2. The method according to Claim 1. further 
comprising specifying the most frequently used 
one of said plurality of recording sheets. 

25 3. An apparatus for recroding an image in 

which a recording sheet unwound from one of first 
and second sheet rolls is fed to a recording section 
including a recording head to record an image onto 
said recording sheet in accordance with image 

30 information, said apparatus comprising an arrange- 
ment in which one of said first and second record- 
ing sheets is set to a predetermined position in 
said recording section, after recording onto said 
recording sheet is completed. 

35 4. The apparatus according to Claim 3, wherein 

said recording section further includes a recording 
head and a platen. 

5. The apparatus according to Claim 3, wherein 
said recording section further includes a recording 

40 head and a platen in which the last one of said first 
and second recording sheets that is subjected to 
recording is set between said platen and said re- 
cording head. 

6. The apparatus according to Claim 3, wherein 
45 said recording section further includes a recording 

head and a platen in which the more frequently 
used one of said first and second recording sheets 
is set between said platen and said recording head. 

7. The apparatus according to Claim 3, wherein 
so said recording section further includes a recording 

head and a platen in which a desired one of said 
first and second recording sheets can be set be- 
tween said platen and said recording head. 

8. An image communicating apparatus which is 
55 arranged to incorporate a plurality of recording 

sheets of different sizes, any one of said recording 
sheets being selected and fed to a recording sec- 
tion to effect the recording of received image data, 
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said image communicating apparatus including 
control means for changing the size of said record- 
ing sheet, if necessary; in a communication se- 
quence from a determination of the size of the 
image received from a remote station to a final 5 
decision on the communication conditions required. 

9. A method of recording an image while a 
recording sheet unwound from one sheet roll is 
being fed to recording section, recording corre- 
sponding to image information being effected on to 
one of the recording sheets of first and second 
sheet rolls in said recording section in response to 
a predetermined signal, in which if said two rolls 
have the same width, the leading edge of one of 
said recording sheets is maintained in a ready 75 
state at an upstream position of said recording 
section while the leading edge of the other record- 
ing sheet is maintained in a ready state at a 
position which is downstream with respect to a 
recording position in said recording section. 20 
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